Noninvasive evaluation of the time course of change in cardiac function in spontaneously hypertensive rats by echocardiography.
The spontaneously hypertensive rat (SHR) has been well established as a suitable model for studies of hypertension, but little is known about the processes of left ventricular (LV) hypertrophy and the changes in cardiac function in this model. The present study was designed to provide a noninvasive evaluation of the time-dependent alteration of cardiac function in male SHR at 4 to 24 weeks of age and age-matched Wistar-Kyoto rats (WKY). Echocardiographic studies were performed after blood pressure (BP) and heart rate (HR) were measured by a tail-cuff method. The body weight (BW) of SHR was lighter than that of WKY at all ages, and HR was consistently lower, with significantly elevated systolic BP from 4 weeks of age. In the echocardiographic study, LV mass at 4 weeks of age was similar between WKY and SHR, although the ratio of LV mass to BW was higher in SHR than WKY. The ejection fraction, fractional shortening (FS) and midwall FS did not differ between the two groups at 4 weeks, but after 8 weeks, these parameters were decreased in the SHR. The deceleration time was prolonged in SHR after 16 weeks and the E/A ratio was lowered at 12 weeks. We also analyzed the expression levels of calcineurin, which were found to be increased in both groups with age. These results suggest that calcineurin does not play a major role in the development of LV hypertrophy. Thus, in SHR, cardiac hypertrophy develops by 4 weeks of age, and systolic and diastolic dysfunction is evident at 2 to 3 months.